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On the bionomics and population structure of
Tilapia nilotica Linnaeus 1757 in Lake Baringo,
Kenya
]
Rift Valley system, with two important
inflowing rivers: the Molo and 01 Arabel.
It lies at an altitude of 965 m, with a sur-
face of 130 km2 Jmaximumlength 21 k.m
and maximum width 11 kml and a mean
depth of 5:6 m.
In HUTCHINSON'S (19571 classifica-
tion of lakes on the basis of their origin,
Lake Baringo is included as a Graben lake
(the Type 91. TALLING and TALLING
(19651 used as an index the total ionic con-
centration in arranging African lake
waters into a series with increasing con-
centration. Lake Baringo on this basis
was grouped into Class I which cor-
responds to waters of lower total ionic
concentration with cond.uctirity less than
600 umho. However Lake Baringo
records the highest conductivity in this
class because of its hot saline inflows.
Dense blooms of the blue-green algae
Microcystis aeruginosa regularly form on
the lake.
The predominant fish species in Lake
Bmingo were first collected and identified
by the 1930-31 Cambridge Expedition
to the East African lakes (WOR-
THINGTON and RICARDO, 1936).
These were Tilapia nilotica, Linnaeus.
1757; Barbus gregorii, Boulenger. 1902:
Clarias mossambicus, Peters, 1852; and
Labeo cylindricus, Peters. 1852. Except
for the Labeo sp. the rest form the bulk of
the commerial fishery in the lake.
However Tilapia nilotica is by far the
most important of these, as it is the
fishery on which depends the pilot fish
processing factory on the lake.
Apart from the 1930-31 Cambridge
Lake Baringo lies in the closed
drainage basin of the Kenya East African
INTRODUCTION
ABSTRACT
An ecological survey of the fish€( jes of
Lake Baringo, Kenya was carried out bet-
ween August, 1972 and August, 19'rJ.
The bionomics and population structure
of T. nilotica is described. Sampling was
done with multifilament gillnets of grad-
ed mesh sizes from 51 mm to 178 mm in
approximately 12.5 mm increments. The
Lake was divided into three sampling and
ecologically different zones - -the south,
central and north zones. Th~ size range of
T. nilotica of both sexes caught was bet-
ween 5 and 27 em (mode 16 cm) with a
mean length of 16.07 cm. For all the col-
lections, males dominated (55.3%) and a
higher proportion of males were caught in
January, August and November. The
smallest mature male and female was 9
and 10 em respectively. Males grow
faster and mature at larger sizes than
females. 50% of all males and females
mature at 17.4 and 16:4 cm respectively.
The periods of inten;e spawning were bet-
ween August and October, and January
to April. The Tilapia were feeding best in
central and north zones and the feeding
intensity was reduced in January. Two
endoparasites Contracaecum sp. and
Clinostomum sp. were isolated from the
Tilapia. The "condition" of the fish was
better in the north than in the other two
zones.
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E x p e d i t i o n , o t h e r e c o l o g i c a l s u r v e y s i n -
c l u d e t h a t o f H O L N E S S i n M a r c h 1 9 6 8
( U n p u b l i s h e d ) i n w h i c h h e u s e d t h e e c h o -
s o u n d e r t o d e t e r m i n e t h e s p a t i a l d i s t r i b u -
t i o n o f t h e f i s h p o p u l a t i o n , a n d M A N N i n
M a y - J u n e 1 9 6 8 ( M A N N 1 9 7 1 ) i n w h i c h
g i l l n e t s w e r e u s e d t o c o l l e c t s p e c i m e n s o f
t h e l a k e f i s h e s m a i n l y t o e s t a b l i s h t h e i r
t a x o n o m i c a l i d e n t i t i e s . A l l t h e s e s u r v e y s
w e r e c o m m i s s i o n e d " s p o t " s u r v e y s w h i c h
y i e l d e d i n f o r m a t i o n o f s p e c i f i c v a l u e f o r
t h a t p a r t i c u l a r p o i n t i n t i m e . S o m e
g e n e r a l n o t e s o n t h e b i o l o g y , s y s t e m a t i c s
a n d z o o g e o g r a p h i c a l d i s t r i b u t i o n o f
T i l a p i a ' n i l o t i c a a r e t r e a t e d i n v a r y i n g
d e t a i l s i n W O R T H I N G T O N ~1929, 1 9 3 2 ) ,
T R E W A V A S ( 1 9 3 3 , 1 9 3 7 ) L O W E ( 1 9 5 8 ) ,
B E N - T U V I A ( 1 9 5 9 ) , M A N N ( 1 9 7 1 ) .
T h e m o s t c o m p r e h e n s i v e e c o l o g i c a l
s u r v e y s o f a r c a r r i e d o u t i n L a k e B a r i n g o
w a s ' i n i t i a t e d b y E A F F R O i n A u g u s t
1 9 7 2 , a n d a m o n t h l y r e g u l a r s a m p l i n g
p r o g r a m m e w a s m a i n t a i n e d f o r a y e a r .
Th~ p u r p o s e o f t h i s p a r t i c u l a r s a m p l i n g
p r o g r a m m e W a s t o o b t a i n p r e c i s e
b i o m e t r i c a n d o t h e r e c o l o g i c a l d a t a
n e c e s s a r y f o r t h e e v a l u a t i o n o f t h e
p o p u l a t i o n s t r u c t u r e s o f t h e c o m m e r c i a l -
l y i m p o r t a n t f i s h e s , a s b a s i s f o r t h e f o r -
m u l a t i o n o f g u i d e l i n e s f o r t h e r a t i o n a l e x -
p l o i t a t i o n , c o n s e r v a t i o n a n d e f f e c t i v e
d e v e l o p m e n t o f t h e l a k e f i s h e r y .
T h e l a k e w a s s u b - d i v i d e d b r o a d i l y i n t o
t h r e e e c o l o g i c a l z o n e s f o r t h i s s a m p l i n g
e x e r c i s e . T h e s e w e r e t h e s o u t h , c e n t r a l
a J ) d n o r t h z o n e s . T h e s o u t h z o n e i s t h e
s h a l l o w e s t w i t h a n a v e r a g e d e p t h o f 4
m e t r e s , a v e r y m u d d y b o t t o m , a n d a v e r y
h i g h t u r b i d i t y d u e t o s u s p e n d e d c o l l o i d a l
p a r t i c l e s b r o u g h t i n b y t h e f l o o d w a t e r s o f
t h e o n l y t w o i n f l o w i n g r i v e r s , t h e M o l o
a n d t h e 0 1 A r a b e l . T h e c e n t r a l z o n e w i t h
a n a v e r a g e d e p t h o f 7 m e t r e s h a s n o
s i g n i f i c a n t i n f l o w s , t h e n o r t h z o n e h a s a n
a v e r a g e d e p t h o f 6 m e t r e s b u t c o n t a i n s
t h e d e e p e s t p a r t s o f t h e l a k e ( u p t o 9
m e t r e s ) a n d t h e o n l y s t r e t c h e s o f s a n d y
b e a c h e s . G e n e r a l l y t h e d e l e t e r i o u s e f f e c t s
o f t h e t w o a f f l u e n t r i v e r s i n d e p o s i t i n g
s i f t ' i n t h e l a k e d e c r e a s e s p r o g r e s s i v e l y
f r o m s o u t h t o n o r t h .
M A T E R I A L S A N D M E T H O D S
T w o f l e e t s o f i d e n t i c a l m u l t i f i l a m e n t
n y l o n g i l l n e t s w e r e . u s e d . E a c h f l e e t w a s
m a d e u p t o 1 0 g i l l n e t s o f g r a d e d m e s h
s i z e s i n 1 p p r o x i m a t e l y 1 2 . 5 m m i n -
c r e m e n t s f r o m 5 1 m m t o 1 7 8 m m ( s t r e t c h -
e d k n o t t o k n o t ) , t i e d e n d t o e n d a n d s e t
a s p e l a g i c s u r f a c e n e t s . B o t h f l e e t s w e r e
f i s h e d s i m u l t a n e o u s l y i n d i f f e r e n t l o c a -
t i o n s w i t h i n t h e s a m e s a m p l i n g z o n e . T h e
n e t s w e r e u s u a l l y s e t i n t h e a f t e r n o o n
b e f o r e t h e p n s e t o f t h e v i o l e n t e v e n i n g
s t o r m s a n d l i f t e d v e r y e a r l y t h e n e x t m o r -
n i n g .
A l l t h e f i s h t a k e n f r o m t h e g i l l n e t s
w e r e s o r t e d o u t a c c o r d i n g t o t h e f l e e t a n d
m e s h s i z e s i n w h i c h t h e y w e r e t a k e n , a n d
t h e n s e p a r a t e d i n t o v a r i o u s s p e c i e s . A
n o t e w a s m a d e o f t h e t o t a l n u m b e l ' a n d
w e i g h t o f e a c h s p e c i e s c a u g h t i n a g i v e n
m e s h s i z e . F o r e a c h f i s h t h e s e x . l e n g t h
( S T A N D A R D L E N G T H ) a n d w e i g h t
w e r e r e c o r d e d .
T h e s t a t e o f m a t u r i t y o f t h e g o n a d s
w a s a s s e s s e d a c c o r d i n g t o a s c a l e
m o d i f i e d f r o m t h a t p r o p o s e d b y
N I K O L S K Y ( . 1 9 6 3 ) a s f o l l o w s :
I a n d I I I m m a t u r e a n d R e s t i n g S t a g e s
S e x u a l p r o d u c t s h a v e n o t y e t b e g u n t o
d e v e l o p ; g o n a d s o f v e r y s m a l l s i z e ; e g g s
n o t d i s t i n g u i s h a b l e t o t h e n a k e d e y e .
I I I M a t u r a t i o n
E g g s d i s t i n g u i s h a b l e t o t h e n a k e d
e y e ; a v e r y r a p i d i n c r e a s e i n w e i g h t o f t h e
g o n a d i s i n p r o g r e s s ; t e s t e s c h a n g e f r o m a
t r a n s p a r e n t t o a p a l e r o s e c o l o u r .
I V M a t u r i t y
S e x u a l p r o d u c t s r i p e , g o n a d s h a v e
a c h i e v e d t h e i r m a x i m u m w e i g h t . b u t t h e
s e x u a l p r o d u c t s a r e s t i l l n o t e x t r u d e d
w h e n l i g h t p r e s s u r e i s a p p l i e d o n t h e b e l -
l y .
V R i p e b U I
S e x u a l
r e s p o n s e t c
l y .
V I S p a w n i l
S e x u a l ]
t r u d e d i n v ( l
V I I S p e n t (
T h e s e :
d i s c h a r g e d :
o f d e f l a t e d I
f e w l e f t - o v e
r e s i d u a l s p e
T h e n u m l
t y s t a g e i n I
p e r c e n t a g e c
e e l o n t h e t o l
m o n t h . A l l f
w e r e s a i d t o •
g r o u p e d t o g t
T h e s t o m
e x a m i n e d . I n
o f f u l l n e s s 0
a l l o t t e d a s f ( )
B A L L . 1 9 6 1
E m p t y : S t o t
f o o d
T r a c e : T r a c
~ f u l l : F O O l
o n e :
to~
s t O l l
~ f u l l : F~
o f ~
t h e
Full: Stomach completely
VI Spawning
Sexual products running (that is ex·
truded involuntarily).
% full: Food occupying about
three quarters of the
total volume of the
stomach. 3 points
4 pointsfilled with food
The number of points allotted to each
species was then totalled for each mono
thly sample, and the mean number of
points per stomach calculated. The
resulting figure which is termed the
"Fullness Index" gives an estimate of the
feeding intensity of the fi~h at the time of
sampling. The percentage of empty
stomachs in each monthly sample was
also computed. The use of stomach con-
tents of fish specimen obtained from
gillnets set overnight to estimate feeding
intensity has already been justified
(OKORIE, in press).
Examination for parasites was carried
out in the field, attention being focused
on the endoparasites which could be
isolated macroscopically from the gillnet·
ted fish specimens. Parasites were
isolated from the pharyngeal region and
from the pericardial cavity. 1\ record was
made of the incidence, type, locatioon and
number of any parasites fou;nd on each
fish. The percentage of fish infected each
month (% incidence) and the mean
number of parasites per fish in each
month (parasite intensity) were
calculated.
Throught this text Tilapia refers to T.
nilotica unless otherwise. stated. The
Tilapia are said to enter the "exploited
phase" of the population when they first
become liable to capture (depending on
the selective properties of the gear and
the siLe of the fish).
Population Strocture of To nllotica 194
The size range of T. nilotica (of both
sexes) caught was between 5 and 27 em
(mode 16 em) with a mean length of 16.07
em. The majority of the Tilapia sampled
were between 10 and 19 em. In the north
zone, catches between 14 and 19 em
predominated. In all three zones the
largest Tilapia caught were a male and a
RESULT
Size Composition
2 points
1 point
opoint
Y2 point
•
1h full: Food filling about half
of the total volume of
the stomach
Empty: Stomach collaps~ no
food present
Trace: Trace of food present
~ full: Food· occupying about
one-quarter of the
total volume of the
stomach
The number of fish in the same maturi-
ty stage in each month was noted and a
percentage calculated for that stage bas·
ed on the total number of fish sexed that
month. All fish in stages IV, N, VI, VII
were said to be in their "adult phase" and
grouped together as "adults".
The stomach of every fish caught was
examined. In order to estimate the degree
of fullness of each stomach, points were
allotted as follows (slightly modified from
BALL, 1961):
VII Spent Condition
The sexual products have been
discharged: gonads have the appearance
of deflated sacs; the ovaries containing a
few left-over eggs and the testes some
residual sperm.
V Ripe but not running
Sexual products are extruded in
response to very light pressure on the bel·
ly.
Ilrity of the gonads
rding to a scale
lat proposed by
9 follows:
~ical multifilament
ed. Each fleet was
~s of graded mesh
ely 12.5 rom in-
to 178 rom (stretch-
end to end and set
s. Both fleets were
r in different loca-
sampling zone. The
t in the afternoon
~he violent evening
,early the next mor-
lETHODS
1 from the gillnets
:ling to the fleet and
hey were taken, and
various species. A
e total number and
IS caught in a given
fish the sex, length
GTH) and weight
ld Resting Stages
ive not yet begun to
!ry small size; eggs
I the naked eye.
ripe, gonads have
tum weight, but the
still not extruded
, applied on the bel·
lseS progressively
lble to the naked
lase in weight of the
estes change from a
rose colour.
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f e m a l e e a c h 2 7 c m . B o t h w e r e c a u g h t i n
t h e s o u t h z o n e i n M a y 1 9 7 3 .
T h e l e n g t h f r e q u e n c y d i s t r i b u t i o n o f
a l l f i s h c a u g h t ( a l l z o n e s c o m b i n e d ) s h o w -
e d a b i m o d a l d i s t r i b u t i o n . T h e f i r s t m o d e
r e p r e s e n t s f i s h i n t h e 1 0 c m l e n g t h g r o u p
a n d t h e s e c o n d m o d e r e p r e s e n t s f i s h i n
t h e 1 6 c m l e n g t h g r o u p . T h e s o u t h z o n e
h a s a n i d e n t i c a l d i s t r i b u t i o n , b u t i n t h e
c e n t r a l z o n e a v e r y : w e a k m o d e i s a p -
p a r e n t a t t h e 1 3 c m l e n g t h g r o u p . T h e
n o r t h z o n e h a s a u n i - m o d a l d i s t r i b u t i o n
w i t h t h e m a j o r i t y o f t h e f i s h c a u g h t b e i n g
i n t h e 1 8 l ' g e : r : s i z e g r o u p s ( o v e r 1 6 c m ) . I n
a l l t h r e e z o n e s t h e m o d a l l e n g t h o f f i s h
c a u g h t w a s 1 6 c m .
I n a l l m o n t h s t h e m a j o r i t y o f t h e f i s h
c a u g h t w e r e b e t w e e n 1 4 a n d 2 0 c m e x c e p t
i n M a y w h e n f i s h u p t o . 2 7 c m w e r e
c a u g h t . F r o m t h e g r a p h s t h r e e m o d e s , a r e
d i s c e r n i b l e , t h e f i r s t m o d e r e p r e s e n t s f i s h
i n t h e 1 0 - 1 1 c m l e n g t h g r o u p , _ t h e s e c o n d
m o d e c o r r e s p o n d s t o f i s h i n t h e 1 3 - 1 4
c m l e n g t h g r o u p a n d t h e t h i r d m o d e
w h i c h i s t h e m o s t p r o m i n e n t o f a l l , r e p r e -
s e n t f i s h i n t h e 1 6 - 1 7 c m l e n g t h g r o u p .
J u v e n i l e T i l a p i a u p t o 8 c m w e r e n o t
a d e q u a t e l y s a m p l e d w i t h t h e g e a r s u s e d
i n t h i s s u r v e y a s t h e s e s i z e s w e r e g e n e r a l -
l y b e y o n d t h e s e l e c t i v i t y r a n g e o f t h e
s m a l l e s t m e s h ( 5 1 m m ) u s e d . T h e m e a n
r e t e n t i o n l e n g t h f o r t h e 5 1 m m w a s 1 1 . 1 5
c m w i t h 9 5 % c o n f i d e n c e l i m i t s o f 1 0 . 9 a n d
1 1 . 4 c m .
T h e p a u c i t y o f l a r g e s i z e d T i l a p i a
b e y o n d 2 0 c m i s s i g n i f i c a n t s i n c e l a r g e
m e s h s i z e s ( 1 0 2 - 1 7 8 m m ) w e r e a l s o f i s h -
e d t h r o u g h o u t t h e s u r v e y . B e t w e e n
S e p t e m b e r a n d J a n u a r y h o w e v e r t h e r e
w a s a p r e p o n d e r a n c e o f T i l a p i a o v e r 1 6
e m i n t h e s a m p l e s . T h i s m i g h t s i g n i f y t h e
p e r i o d o f e n t r y i n t o t h e " e x p l o i t e d p h a s e "
o f s e v e r a l a g e - g r o u p s , o r e l s e t h a t a c t u a l
g r o w t h i s r e s t r i c t e d t o t h i s p e r i o d o f t h e
y e a r . T h e m o n t h l y m e a n l e n g t h s o f
T i l a p i a c a u g h t a r e s h o w n i n T a b l e 1 .
S e x R a t i o
T h e p e r c e n t a g e o f m a l e s i n t h e m o n -
t h l y s a m p l e s f o r t h e t h r e e z o n e s s e p a r a t e -
l y a n d f o r ' a l l t h e z o n e s c o m b i n e d a r e
s h o w n i n T a b l e 2 . T h e p e r c e n t a g e o f
m a l e s i n s a m p l e s c o l l e c t e d f r o m t h e c e n -
t r a l a n d n o r t h z o n e s w e r e s i g n i f i c a n t l y
h i g h e r a t t h e 9 5 % l e v e l o f c o n f i d e n c e f r o m
t h o s e i n t h e s o u t h z o n e . I n b o t h t h e c e n -
t r a l a n d n o r t h z o n e s t h e r e w e r e m o r e
m a l e s t h a n f e m a l e s ( 5 7 . 0 % m a l e s o f 2 , 0 0 1
f i s h s a m p l e d a n d 5 8 . 8 % o f 2 , 6 9 8 f i s h
r e s p e c t i v e l y ) . O n l y i n t h e s o u t h z o n e w e r e
t h e n u m b e r s o f m a l e s a n d f e m a l e s a b o u t
e q u a l ( 4 9 . 0 % m a l e s f o r a t o t a l o f 2 , 0 5 7
f i s h e x a m i n e d ) .
E x c e p t i n t h e s o u t h z o n e m a l e s w e r e
d o m i n a n t i n t h e s a m p l e s f o r m o s t m o n t h s
d u r i n g t h e s a m p l i n g p e r i o d . F o r a l l t h e
c o l l e c t i o n s c o m b i n e d , m a l e s d o m i n a t e d i n
t h e s a m p l e s f o r e i g h t o f t h e t h i r t e e n m o n -
t h s s a m p l e d t h e o v e r a l l p e r c e n t a g e o f
m a l e s i n t h e s a m p l e d p o p u l a t i o n b e i n g
5 5 . 3 % f o r a t o t a l o f 6 , 7 5 6 f i s h e x a m i n e d .
B e t w e e n m o n t h s , r e l a t i v e l y h i g h
p e r c e n t a g e o f m a l e s w e r e r e c o r d e d f o r
s o u t h z o n e i n A u g u s t ( 5 5 % ) a n d O c t o b e r
( 5 5 . 4 % ) ; f o r t h e c e n t r a l z o n e i n J a n u a r y
( 6 7 . 6 % ) ; A u g u s t ( 6 1 . 4 % ) a n d N o v e m b e r
( 6 1 . 1 % ) a n d f o r t h e n o r t h z o n e i n
N o v e m b e r ( 6 8 . 7 % ) , J a n u ' a r y ( 6 8 . 3 % ) a n d
A u g u s t 1 9 7 2 ( 6 5 . 3 % ) . I t i s s i g n i f i c a n t
t h a t t h e h i g h e s t p e r c e n t a g e o f m a l e s i n
s a m p l e s w e r e r e c o r d e d i n t h e n o r t h z o n e
i n w h i c h m a l e s w e r e d o m i n a n t i n 1 0 o u t o f
1 2 m o n t h l y s a m p l e s . -
I t i s a l s o a p p a r e n t w h e n d a t a f r o m a l l
t h e z o n e s a r e c o m b i n e d t h a t o v e r t h e
s a m p l i n g p e r i o d t h e p e r c e n t a g e o f m a l e s
' w e r e s i g n i f i c a n t l y h i g h d u r i n g t h r e e m o n -
t h s , N o v e m b e r ( 6 2 . 7 % ) , A u g u s t 1 9 7 2
( 5 9 . 5 % ) a n d J a n u a r y ( 5 9 . 5 % ) . A l t h o u g h
t h e A p r i l v a l u e w a s a l s o h i g h ( 6 6 . 7 % ) , i t
s h o u l d b e p o i n t e d o u t t h a t s a m p l e s w e r e
t a k e n o n l y f r o m t h e n o r t h z o n e d u r i n g
t h i s m o n t h .
M a t u r i t y
I n t h e s o u t h z o n e o u t o f 1 , 0 0 7 m a l e s
s a m p l e d 3 4 . 3 % w e r e i n t h e i r " a d u l t
p h a s e " ( T a b l e 3
f i s h v a r i e d b e h
t h e m a l e p o p u l a
l e n g t h o f 1 7 . 2
l i m i t o f 1 6 . 9 C I
f e m a l e s , 3 1 . 4 % (
w e r e a d u l t s . n
f e m a l e s w a s b e t
t h e f e m a l e p o p u
l e n g t h o f 1 6 . 2
f i d e n c e l i m i t o f 1
d e n t t h e r e f o r e t l
t h e a v e r a g e a t
f e m a l e s i n · t h i s Z (
I n t h e c e n t r a l
t h e 1 1 4 1 m a l e s
f e m a l e s e x a m i n e
p h a s e " . T h e s i z e
z o n e w a s b e t w e e I
m e a n o f 1 7 . 3 c m (
1 7 . 0 a n d 1 7 . 5 c m
s i z e r a n g e o f m a l
w e e n 1 0 a n d 2 0 c n :
e m ( 9 5 % c o n f i d e n c
e m ) w h i c h i m p l i e E
m a t u r e a t a l a r g e r
F o r t h e n o r t h Z l
m a l e s c a u g h t w e r e
2 3 . 2 % o f t h e 1 , 1 1 2
s i z e r a n g e o f t h e
b e t w e e n 1 1 a n d 2 l
f i s h m a t u r i n g a t a I
( 9 5 % c o n f i d e n c e I i
e m ) . T h e s i z e r a n g e
w a s b e t w e e n 1 1 a n l
w a s 1 6 . 6 c m w i t h
l i m i t o f 1 6 . 3 a n d 1
" t h e m a l e s i n t h i s Z O l
. . l a r g e r s i z e t h a n t h e
F o r t h e e n t i r e c o
, ~.zones c o m b i n e d ) 3 3 . 1
a n d 2 6 . 5 % o f t h e 3 ,
' . ' w e r e i n t h e i r " a d u l t
~ . m a t u r e m a l e a n d f (
. . a n d 1 0 c m r e s p e c t i v i
m a l e s a n d f e m a l e s
1 7 . 4 a n d 1 6 . 4 c m r l
t h e 9 5 % c o n f i d e n c e I
I y d i f f e r e n t . T h e s u g l
; l ? t h e e n t i r e p o p u l a t i o
i1'ee zones separate-
lOes combined are
l'he percentage of
lCted from the cen-
were significantly
1of confidence from
Ie. In both the cen·
I there were more
7.0% males of 2,001
1.8% of 2,698 fish
che south zone were
and females about
or a total of 2,057
ch zone males were
les for most months
period. For all the
males dominated in
of the thirteen mon-
~all percentage of
d population being
,756 fish examined.
9, relatively high
were recorded for
C{55%) and October
ral zone in January
4%) and November
~e north zone in
anuary {68.3%) and
,I. It is significant
:entage of males in
d in the north zone
()minant in 10 out C?f
when data from all
ned that over the
Mlrcentage of males
~ during three mono
r%), August 1972
{59.5%). Although
1so high {66.7%), it
that samples were
north zone during
out of 1,007 males
i in their "adult
phase" {Table 3). The size of mature male
fish varied between 9 and 24 em. 50% of
the male population are mature at a mean
length of 17.2 em with 95% confidence
limit of 16.9 em and 17.5 em. For the
females, 31.4% of the 1,050 fish examined
were adults. The size range of mature
females was between 12 em and 50% of
the female population mature at a mean
length of 16.2 em with the 95% con-
fidence limit of 15.8 and 16.4 em. It is evi-
dent therefore that the males mature on
the average at a larger size than the
females in,this zone.
In the central zone {Table 3) 30.2% of
the 1141 males and 24.9% of the 860
females examined were in the "adult
phase". The size of mature male in this
zone was between 10 and 20 em, with a
mean of 17.3 em (95% confidence limit of
17.0 and 17.5 em). For the females, the
size range of mature fish was ~also bet·
ween 10 and 20 em but the mean was 16.4
em {95% confidence limit of16.0 and 16.7
em) which implies again that the males
mature at a larger size than the females.
For the north zone, 34.3% of the 1,586
males caught were adults as compared to
23.2% of the 1,112 females lTable 3). The
size ran~e of the mature male fish was
bet.ween J 11 and 22 em with 50% of the
fish maturing at a mean.length of 17.6 em
{96% confidence limit of 17.4 and 17.7
em). The size range of the mature females
was between 11 and 21 em, but the mean
was 16.6 em with the 95% confidence
limit of 16.3 and 16.9 em implying that
the males in this zone are also mature at a
larger size than the females.
For the entire collection (that is all the
zones combined) 33.0% of the 3,734 males
and 26.5% of the 3,022 females captured
were in their "adult phase". The smallest
mature male and female caught were 9
and 10 em respectively. All of the mature
males and females had mean length of
17.4 and 16.4 em respectively which at
the 95% confidence limits are significant·
ly different. The suggestion being that for
the entire population. as within the in-
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dividual zones, the males are growing
faster and maturing at a larger size than
the females.
Spawning
The percentage of Tilapia of both
sexes with "spawning" {stage VI) and
"spent" gonads {Stage VII) in the dif-
ferent months for south, central and
north are shown in Tables 4, 5 and 6
respectively. In the south zone the
percentage of males {6.0%) and females
{6.0%) that were in spawning condition,
were significantly.s higher than in the cen-
tral zone {males 3.1 % females 4.8%) and
north zone (males 3.0% females 3.1 %). In
the south zone a higher proportion of
spawning fish {both sexes) were recorded
in September, November and January.
In the central zone the percentage of
spawners of both sexes were relatively
high in August and January. In the north
zone a high percentage of the fish taken in
January were spawners.
When all the collections mom the dif-
ferent zones are combined {Table 7), it is
seen that the percentage of fish spawning
in August and January were significantly
higher than in the rest of the months. It is
conceivable that the periods, August to
October and January to March could be
delimited as periods of increased spawn-
ing activity within the Tilapia population
in all three zones.
In Junary for the south and central
zones the percel}tage of spawning females
{~0.8% and 25.0%) exceeded those of male
spawners (l3.6% and 16.0%). In the north
zone the percentage of male spawners was
21.4% to the females' 15.4%. However,
when 8 U the data for the zones are com-
bined the percentage of female spawners
(25.5%) in January still exceeded that of
male spawners {l7.4%).
The percentage of male Tilapia caught
with "spent" gonads were 0.7% (south),
0.5% (central) and 0.4% {north) whilst' the
value for "spent" females were 6.4%
'!
'!
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( s o u t h ) . 2 . 2 % ( c e n t r a l ) a n d 4 . 3 % ( n o r t h ) .
F o r b o t h s e x e s t h e p e r c e n t a g e o f T i l a p i a
w i t h " s p e n t " g o n a d s w e r e s i g n i f i c a n t l y
h i g h e r i n t h e s o u t h a s c o m p a r e d t o o t h e r
t w o z o n e s .
I t i s t h o u g h t t h a t t h e r e l a t i v e p r o p o r -
t i o n o f " s p e n t " f i s h i n t h e p o p u l a t i o n b e t -
w e e n t h e d i f f e r e n t z o n e s c o u l d b e a f u r -
t h e r i n d i c a t i o n o f t h e d e g r e e o f s p a w n i n g
t h a t t o o k p l a c e i n . t h o s e z o n e s . T h e
p o s s i b i l i t y t h a t c e r t a i n m o n t h s o f t h e
y e a r n o t a b l y A u g u s t a n d J a n u a r y w e r e
characteris~d b y i n c r e a s e d s p a w n i n g a c -
t i v i t y a m < m g s t t h e T i l a p i a p o p u l a t i o n i s
s h o w n b y t h e s i g n i f i c a n t l y h i g h p e r c e n -
t a g e o f " s p e n t " f e m a l e s i n a l l z o n e s d u r -
i n g t h e s e m o n t h s .
G r o w t h
T h e m e a n l e n g t h s a n d c o r r e s p o n d i n g
m e a n w e i g h t s o f T i l a p i a n i l o t i c a s a m p l e d
i n t h e d i f f e r e n t z o n e s a r e s h o w n i n T a b l e s
8 a n d 9 r e s p e c t i v e l y . I t i s a p p a r e n t f r o m
t h e d a t a t h a t t h e m a l e s a r e l a r g e r t h a n
t h e f e m a l e s ~lnd t h e m e a n l e n g t h a n d
w e i g h t f o r T i l a p i a i n t h e n o r t h z o n e a r e
s i g n i f i c a n t l y h i g h e r t h a n t h e c o r r e s p o n -
d i n g v a l u e s f o r t h e o t h e r t w o z o n e s . T h e
m e a n w e i g h t s f o r b o t h s e x e s i n t h e c e n -
t r a l z o n e a r e t h e l o w e s t o f t h e t h r e e z o n e s .
T h e m e a n w e i g h t s o f T i l a p i a i n e a c h
c e n t i m e t r e l e n g t h g r o u p i n t h e d i f f e r e n t
z o n e s a r e s h o w n i n T a b l e s 1 0 a n d 1 1 f o r
m a l e s a n d f e m a l e s r e s p e c t i v e l y . F o r t h e
m a j o r i t y o f t h e s i z e g r o u p t h e m a l e s a r e
h e a v i e r t h a n t h e f e m a l e s . T h e d i f f e r e n t
e x p r e s s i o n s d e s c r i b i n g t h e l e n g t h - w e i g h t
r e l a t i o n s h p s o f t h e T i l a p i a i n t h e d i f f e r e n t
z o n e s a r e s h o w n i n T a b l e 1 2 . W h e n
" w e i g h t " f o r " l e n g t h " a r e c o m p a r e d f o r
a l l z o n e s , i t i s a p p a r e n t t h a t t h e " c o n d i -
t i o n " o f t h e T i l a p i a i s b e s t i n t h e n o r t h
z o n e .
W h e n t h e m e a n w e i g h t s f o r e a c h c e n -
t i m e t r e l e n g t h g r o u p a r e c o m p a r e d w i t h
t h e c o r r e s p o n d i n g v a l u e s f o r T . n i l o t i c a i n
L a k e s R u d o l f , G e o r g e . E d w ! U ' d a n d
A l b e r t ( L O W E , 1 9 5 8 ) i t b e c o m e s o b v i o u s
t h a t u p t o 2 3 e m s t a n d a r d l e n g t h , T i l a p i a
i n L a k e B a r i n g o h a v e c o m p a r a b l e
w e i g h t s f o r l e n g t h a s i n t h e s e o t h e r l a k e s ,
b u t a b o v e t h i s s i z e t h e T i l a p i a i n t h o s e
l a k e s a r e h e a v i e r a n d i n b e t t e r
" c o n d i t i o n ' . ' .
T h e m a x i m u m l e n g t h o f T i l a p i a
c a u g h t i n t h e L a k e B a r i n g o s a m p l e s w a s
2 7 c m ( 3 3 c m t o t a l l e n g t h ) a n d w e i g h e d
4 0 0 g . T h i s i s l e s s t h a n t h e m a x i m u m s i z e
o f T i l a p i a c a u g h t i n L a k e s , R u d o l f ,
A l b e r t , G e o r g e a n d E d w a r d ( L O W E
1 9 5 8 ) , b u t m u c h h i g h e r t h a n t h e m a x -
i m u m s i z e c a u g h t a m o n g t h e s t u n t e d
T i l a p i a . n i l o t i c a p o p u l a t i o n o f B u h u k u
l a g o o n ( L . A l l f e r t ) r e p o r t e d i n t h a t s a m e
p a p e r . A 3 3 c m T . n i l o t i c a i n L a k e s
R u d o l f , A l b e r t a n d E d w a r d w e i g h n e a r l y
t w i c e a s m u c h a s a L a k e B a r i n g o T i l a p i a
o f t h e s a m e s i z e .
W E L C O M M E ( 1 9 6 7 ) r e p o r t s o f T .
n i l o t i c a u p t o 4 1 . 0 c m s t a n d a r d l e n g t h
a n d o v e r b e i n g c a u g h t i n L a k e V i c t o r i a .
B E N · T U V I A ( 1 9 5 9 ) m e n t i o n s t h a t
T i l a p i a n i l o t i c a o f m a x i m u m t o t a l l e n g t h
3 2 c m ( 2 6 . 3 c m s t a n d a r d l e n g t h i n L . B a r -
i n g o ) w a s c a u g h t i n L a k e T i b e r i a s . I s r a e l .
I n a n - e a r l y s u r v e y i n 1 9 5 8 i n L a k e B a r -
i n g o ( M A N N u n p u b l i s h e d ) t h e l a r g e s t T .
n i l o t i c a e n c o u n t e r e d w a s , 3 5 . 8 c m t o t a l
l e n g t h e q u i v a l e n t t o a b o u t 2 8 c m s t a n -
d a r d l e n g t h .
T h e r a t e o f g r o w t h o f T . n i l o t i c a i n
L a k e B a r i n g o c a n b e c l a s s i f i e d a s b e t w e e n
t h e f a s t e r g r o w i n g s p e c i e s o f L a k e
R u d o l f . E d w a r d , G e o r g e , A l b e r t a n d L a k e
V i c t o r i a ( L O W E 1 9 5 8 ; W E L C O M M E .
1 9 6 1 ) a n d t h e s t u n t e d p o p u l a t i o n o f
B u h u k u lagoon~L O W E ( 1 9 5 8 ) e s t i m a t e s
t l i a t t h e T . n i l o t i c a i n L a k e G e o r g e p r o -
b a b l y m a t u r e a t 2 2 . 0 c m s t a n d a r d l e n g t h
a f t e r a t l e a s t 2 . 5 y e a r s o f g r o w t h . i n L a k e
B a r i n g o i t i s e s t i m a t e d t h a t 5 0 % o f t h e
p o p u l a t i o n m a t u r e a t a m e a n s t a n d a r d
l e n g t h o f b e t w e e n 1 6 a n d 1 7 c m i n t h e i r
f o u r t h y e a r o f l i f e .
F o o d a n d F e e d i n g
T a b l e 1 3 s h o w s t h e m o n t h l y F u l l n e s s
I n d e x a n d p e r
f o r t h e s o u t h
r e s p e c t i v e l y . I
t o i n d i c a t e t h E
o f t h e T i l a p i l
w i t h i n t h e t h r
I n t h e s o u t .
I n d e x w a s 2 . 0
t o t a l o f 1 . 9 7 2 !
9 5 % c o n f i d e n <
r e c o r d e d v a l u e
m o n t h s . t h e v~
l o w e s t . i n d i c a l
r a t e d u r i n g t h J
2 7 . 4 % o f a l H h
e m p t y . T h i s i s
t h e f i g u r e c a l c
z o n e s . O v e r h a :
e d i n J a n u a r y
h i g h e s t f o r t h
w i t h s i g n i f i c a l
e m p t y s t o m a c .
a n d D e c e m b e r
I n t h e e e l
F u l l n e s s I n d E
s t o m a c h s e x a m
h i g h e s t v a l u e r E
W h e n t h e f i g u r l
c o m p a r e d , t 1
s i g n i f i c a n t l y t
p e r c e n t a g e o f e l
J a n u a r y w a s
m o n t h . O f t h e
z o n e h a s t h e 1 0
e m p t y s t o m a c h
I n t h e n o r t } ]
I n d e x w a s 2.~
s t o m a c h s e x a m J
w a s a f a i r l y 1 0 \ ' 1
o f e m p t y s t o m a
O n t h e w b
f e e d i n g b e s t i n
i n t h e s o u t h z o
t y o f f e e d i n g i
t h e m o n t h o f
t h e s t o m a c h
z o n e s i n d i c a t e
o n s o f t f l o c
g r e e n i s h b r a
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the monthly Fullness
Index and percentage of empty stomachs
for the south, central and north zones
respectively. Both indices have been used
to indicate the relative feeding intensities
of the Tilapia in the different months
within the three separate zones.
In the south zone the average Fullness
Index was 2.05 (stomach half full) for a
total of 1,972 stomachs examined. At the
95% confidence limit this is the lowest
recorded value of all three zones. Between
months, the value for January (1.1) is the
lowest, indicating a very poor feeding
rate during this period. In this zone also
27.4% of all'the stomachs examined were
empty. This is significantly higher than
the figure calculated for the other two
zones. Over half of the stomachs examin-
ed in January (52.1 %) were' empty, the
highest for the months.. Other months
with significantly high percentages of
empty stomachs were August, (42.6%)
and December (42.3%).
In the central zone, the average
Fullness Index was 2.4 for 1,998
stomachs examined (Table 13). This is the
highest value recorded between the zones.
When the figures between the months are
compared, the Jttnuary figure is
significantly the lowest at 1.6. The
percentage of empty stomachs (29.7%1 in
January was the highest individual
month. Of the three zones, the central
zone has the lowest mean percentage of
empty stomachs (14.7%).
In the north zone the mean Fullness
Index was 2.3 for a total of 1,665
stomachs examined (Table 13), and there
was a fairly low monthly mean of 16.4%
of empty stomachs.
On the whole Tilapia seems to be
feeding best in the central zone and least
in the south zone. In all zones, the intensi-
ty of feeding is markedly reduced during
the month of January. Examination of
the stomach contents of fish from all
zones indicate that Tilapia feeds mostly
on soft flocculent bottom deposits,
greenish brown algal materials, and some
nlDpiazillii x T. andersonii hybridi.ration 198
traces of zoobenthos were identified from
the stomachs of fish from the central and
north zones.
Parasites
Two types of endoparasites infesting
.Tilapia population were encountered. The
identity of these parasites was establish-
ed from preserved specimens by Dr. L. F.
Khalil of the Commonwealth Institute of
Helminthology, St. Albans, England. The
trematode metacercaria belonging to the
genus Clinostomum Leidy, 1856 were
found encysted in the pharyngeal region.
Nematodean larvea of the genus Contra-
caecum were isolated from the pericardial
cavity of the fish specimens.
Information on incidence and intensi-
ty of infection of the 'Clinostomum
metacercaria in Tilapia collected from the
south, central and north zones were
shown in Table 14. The mean intensity for
the three zones were 2.6, 2:6 and 2.5 for
the south, central and north zones respec-
tively. The intensity of'infection for the
north zone is lower than the rest. The
maximum number of parasites infecting
an individual fish was 26.
The percentage of fish infected with
this parasite in the different zones were
44.2, 42.7 and 48.4 for the south, central
and north zones respectively. It is evident
that though the mean intensity of infec-
tion is lowest in the north zone, the
percentage of fish infected is the highest.
The lowest incidence if infection· was
recorded in MAy in all three zones. This
was followed by a sharp increase in the
percentage of fish infected with these
parasites in subsequent months.
The size range of Tilapia infected with
the Clinostomum metacercariae was bet-
ween 6 and 24' em with the modal length
at 17.5 em. The majority of fish infected
were between 12 and 18 em. There is a
very weak positive correlation between
size of Tilapia and parasite incidence
(Table 15). The correlation coefficient at
the 1% level of significance being 0.44.
t~
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F o r t h e C o n t r a c a e c u m l~ae t h e i n -
f e c t i o n i n t e n s i t y i n e a c h o f t h e t h r e e z o n e s
w e r e 5 . 0 ( s o u t h ) , 4 . 5 ( c e n t r a l ) a n d 4 . 5
( n o r t h ) f o r 1 , 4 4 1 , 1 , 4 6 3 a n d 1 , 9 1 9 i n f e c t e d
T i l a p i a r e s p e c t i v e l y ( T a b l e 1 6 ) . T h e m e a n
i n f e c t i o n i n t e n s i t y i n t h e s o u t h z o n e i s
h i g h e r t h a n i n t h e o t h e r ~wo z o n e s . T h e
m a x i m u m n u m b e r o f l a r v a e i s o l a t e d f r o m
a n i n d i v i d u a l f i s h w a s 2 7 .
T h e p e r c e n t a g e i n c i d e n c e w a s h i g h i n
a l l t h r e e z o n e s , t h i s b e i n g 7 0 . 0 , 7 3 . 1 a n d
7 1 . 2 % f o r s o u t h , c e n t r a l a n d n o r t h z o n e s
r e s p e c t i v e l y ( T a b l e 1 6 ) . T h o s e T i l a p i a i n -
f e c t e d w i t h C o n t r a c a e c u m l a r v a e w e r e
b e t w e e n 5 a n d 2 4 c m ( m o d e 1 7 . 5 c m ) . T h e
m a j o r i t y o f t h e i n f e c t e d f i s h w e r e betwee~_
1 1 a n d " 1 9 e m ( S e e T a b l e 1 7 ) . A s w i t h ' h e
C l i n o s t o m u m m e t a c e r c a r i e t h e r e i s a
p o s i t i v e b u t w e a k c o r r e l a t i o n b e t w e e n
s i z e o f f i s h a n d p a r a s i t e i t : l c i d e n c e ( r =
0 . 3 4 ) a t t h e 1 % l e v e l o f s i g n i f i c a n c e .
I n a l l t h r e e z o n e s s i g n i f i c a n t l y l o w i n -
c i d e n c e o f i n f e c t i o n a n d p a r a s i t e i n t e n s i t y
w e r e r e c o r d e d d u r i n g t h e m o n t h o f M a y .
T h e r e a s o n f o r t h i s i s n o t r e a d i l y a p -
p a r e n t . .
T h e l i f e h i s t o r i e s o f t h e s e p a r a s i t e s i n
t r o p i c a l f i s h p o p u l a t i o n s h a v e n o t b e e n
d e s c r i b e d , a l t h o u g h t h e i r i n c i d e n c e h a v e
b e e n d o c u m e n t e d ( K H A L I L a n d
T H U R S T O N , 1 9 7 3 ) . C H E N G ( 1 9 6 4 ) s u m -
m a r i s e d t h e l i f e c y c l e s o f t h e h e t e r o c h e i l i d
n e m a t o d e s o f w h i c h C o n t r a c a e c u m s p . a r e
m e m b e r s . A p p a r e n t l y t w o i n t e r m e d i a t e
h o s t s a r e i n v o l v e d , t h e f i r s t c o u l d b e a
c o p e p o d , a m p h i p o d , o r f i s h ; a s e c o n d i n -
t e r m e d i a t e h o s t i s a l s o a f i s h , a n d t h e
f i n a l h o s t c o u l d b e f i s h o r s o m e o t h e r f i s h
p r e d a t o r s ( i n c l u d i n g a q u a t i c b i r d s ) .
I t i s p o s s i b l e t h a t a n y m a r k e d
s e a s o n a l i t y i n p e r c e n t a g e i n c i d e n c e a n d
i n f e c t i o n i n t e r i s i t y c o u l d b e a c c o u n t e d f o r
o n l y a f t e r t h e m e c h a n i s m o f t h e i r l i f e c y -
c l e i s e s t a b l i s h e d i n tb~"e t r o p i c a l
e c o s y s t e m s .
D I S C U S S I O N
P o p u l a t i o n S t r u c t u r e
T h e c o n s i s t e n c y i n t h e p a t t e r n s o f t h e
l e n g t h f r e q u e n c y distri~ution b o t h o n a
m o n t h l y a n d z o n a l b a s i s , a t t e s t s t o t h e
p r o b a b i l i t y t h a t t h e s e p a t t e r n s a r e i n -
d i c a t i v e o f t h e a c t u a l s i z e c o m p o s i t i o n o f
t h e T i l a p i a n i l o t i c a p o p u l a t i o n i n t h e l a k e ,
c o n s i d e r i n g t h e w i d e r a n g e o f m e s h s i z e s
u s e d t h r o u g h o u t t h e s u r v e y .
T h i s a s s e r t i o n i s f u r t h e r b u t t r e s s e d b y
t h e f a c t t h a t t h e 8 9 m m m e s h s i z e g a v e
t h e h i g h e s t m e a n r e t e n t i o n l e n g t h ( 1 7 . 3
c m ) o f a l l t h e m e s h s i z e s t h a t w e r e c o n -
s t a n t l y u s e d ( 5 1 t o 1 7 8 m m ) , t h e 1 0 2 m m
m e s h h a d a m e a n r e t e n t i o n l e n g t h o f 1 5 . 8
c m , a n d i n f a c t n o n e o f t h e l a r g e r m e s h
s i z e s h a d a n y h i g h e r m e a n r e t e n t i o n
l e n g t h .
T h e ~mplication t h e r e f o r e i s t h a t
s e v e r a l a g e - g r o u p s w e r e r e p r e s e n t e d
w i t h i n t h e s i z e r a n g e o f T i l a p i a ( 8 - 2 0 c m )
w h i c h w a s c o n s i s t e n t l y p r e d o m i n a n t i n
t h e s a m p l e s . L O W E ( 1 9 5 8 ) w a s u n a b l e t o
t r a c e l e n g t h f r e q u e n c i e s i n t h e T . n i l o t i c a
p o p u l a t i o n o f L a k e A l b e r t . S h e a t t r i b u t e s
t h i s t o t h e f a c t t h a t t h e b r e e d i n g s e a s o n s
o f T i l a p i a i n t r o p i c a l w a t e r s a r e s o i l l -
d e f i n e d t h a t a t t e m p t s t o t r a c e m o d e s
( p o s s i b l y c o r r e s p o n d i n g t o d i f f e r e n t a g e -
g r o u p s ) f r o m l e n g t h f r e q u e n c y d i s t r i b u -
t i o n s a r e g e n e r a l l y u n s u c c e s s f u l .
H o w e v e r , i n L a k e ' B a r i n g o w h e r e
t r a c e s o f s e p a r a t e m o d e i n t h e l e n g t h f r e -
q u e n c y d i s t r i b u t i o n o f t h e T i l a p i a p o p u l a -
t i o n a r e d i s c e r n i b l e , i t i s s u g g e s t e d t h a t
t h o s e T i l a p i a b e l o w 8 . 0 c m a r e p r o b a b l y
i n t h e i r f i r s t y e a r o f l i f e ( 0 a g e g r o u p ) . T h e
f i r s t m o d e r e p r e s e n t s f i s h i n t h e 1 0 - 1 1
c m l e n g t h g r o u p a n d p r o b a b l y c o r -
r e s p o n d s t o t b e f i r s t a g e - g r o u p . T h e s e -
c o n d m o d e , t h e 1 3 - 1 4 c m l e n g t h g r o u p
w o u l d c o r r e s p o n d t o t h e s e c o n d a g e g r o u p
w h i l e t h e t h i r d m o d e w h i c h r e p r e s e n t s
f i s h i n t h e 1 6 - 1 7 c m l e n g t h g r o u p w o u l d
c o r r e s p o n d t o t h e t h i r d a g e g r o u p ( t h a t i s
f i s h i n t h e i r f o u r t h y e a r o f l i f e ) .
T h o u g h c o r r o b o r a t i v e e v i d e n c e f o r
t h i s s p e c u l a t i o n i s l a c k i n g f r o m s c a l e
r e a d i n g , s i n c e i n t r o p i c a l e n v i r o n m e n t s
T i l a p i a d o n o t e x h i b i t w e l l - m a r k e d a n n u a l
r i n g s o n t h e i r s k e l e t a l s t r u c t u r e s
( J E N S E N 1 1
M A N N ( 1 9 6 8
s u r v e y o f L a k E
T i l a p i a n i l o t i c l
l e a s t 3 o r m o r E
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(JENSEN 1957, LOWE 1958), yet
MANN (1968 Unpublished) in his first
survey of Lake Baringo fishery notes that
Tilapia nilotica in this lake would take at
least 3 or more years to attain the 16-18
em size range (18-22 cm Total length).
LOWE (1958) reports that in many of
the water bodies she investigated male T.
nilotica were dominant over the females
in numerical abundance. BEN-TUVIA
(1959) found males to be more common in
Lakes Tiberias, Israel, than females, but
WORTHINGTON (1932) noted that
females were more abundant in Lake Ed·
ward than the males. EL-ZARKA (1959,
1961) observed that males were dominant
during the Spawning season than a_t any
other period.
SMITH (1959) suggested that the
following factors might be re~ponsible for
the variability of sex composition.
1. SegregatioI!. of the sexes through
various periods of the year; including
segregation resulting from sex dif-
ferences in age and size at maturity.
2. Differences in natural and fishing
mortality between sexes.
3. Gear selectivity in relation to sex dif-
ferences in activity and morphology.
LOWE (1953, 1956~ 1958) notes that
in very clear water segregation of the
sexes after spawning affects the sex ra-
tion in the catches, catches on a spawning
ground (usuaRy 1-1V2 m of water close to
shore) taking mostly males, and in
brooding areas (swampy margins with
good cover of aquatic vegetation) mostly
females. In very opaque waters (like Lake
Baringo) segregation of the sexes would
be insignificant. EL-ZARKA (1961)
postulates that increased activity of
males during spawning might be con-
sidered the reason for thi:!ir
preponderance in catches since at 'this
time their chances of being captured are
higher.
In Lake Baringo, the sex ration
1YhJpla zlUllX T. tJllderrlonll hybridization 200
calculated. was over the whole range of
sizes caught and not confined to breeding
adults. This explains the relatively lower
percentage of males in these samples as
compared to the percentage of males
quoted in those earlier papers. Moreover
sampling in Lake Baringo was cBrried out
at random over the whole lake surface.
The percentage of males were slightly
higher in the central and north zones
possible because of the higher proportion
of large Tilapia (over 16 em) in these
zones (50% of mature male and female
Tilapia have mean lengths of 17.4 and
16.4 em respectively). It has been sug-
gested that those months with fairly high
percentage of males (over 60%) in the
samples be indicative of increased
breeding activity.
Bionomics and Life History
T. nilotica in Lake Tibenas (BEN·
TUVIA, 1959) exhibit the sa'me growth
rate as the L. Baringo Tilapia even
though both lakes belong to. difference
climatic regimes. In both lakes the sizes
at which the T. nilotica mature and spawn
8l'e identical.
In Lakes Rudolf, George, Edward and
Victoria (LOWE, 1958; 'WELCOMME,
1967), T. nilotica grow faster and attain
greater maximum lengths than the
Tilapia in Lake Baringo. -In those lakes
the Tilapia are maturing at much larger
sizes than are seen in the Lake Baring<>
species.
It would seem therefore that size at
first maturity is very much dependent on
the rate of growth and the maximum size
ultimately attained in that particular
water body. A fast growth rate and a
greater maximum length invariably im-
plies that the Tilapia would mature at a
larger size than in situations where the
reverse ie the case.
The attempt to relate fish "condition"
to size at maturity as used in LOWE
(1958) can only produce very doubtful im-
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p r e s i c e a n a l o g y , a s t h i s m e t h o d u s e s t h e
m e a n w e i g h t o f a 2 0 c m ( t o t a l l e n g t h )
l e n g t h g r o u p o f T . n i l o t i c a i n d i f f e r e n t
w a t e r s a s a m e a s u r e o f t h e " c o n d i t i o o n "
o f t h e f i s h i n t h a t w a t e r . L O W E ( 1 9 5 8 )
a n d W E L C O M M E ( 1 9 6 7 ) h a v e s h o w n
t h a t i n e q u a t o r i a l l a k e s w h e r e t h e r e a r e n o
m a r k e d s e a s o n a l e n v i r o n m e n t a l c h a n g e s
T . n i l o t i c a d o e s n o t e x h i b i t a n y m a r k e d
b r e e d i n g s e a s o n s , b u t i n n o n - e q u a t o r i a l
w a t e r s T . n i l o t i c a h a v e b e e n r e p o r t e d t o
s p a w n m a i n l y d u r i n g : t h e r a i n y s e a s o n s
( L O W E , 1 9 5 8 ; F R Y a n d K I M S E Y 1 9 5 9 ) .
I n I s r a e l B E N · T U V I A ( 1 9 5 9 ) r e p o r t s
t h a t t h e s p a w n i n g s e a s o n o f T . n i l o t i c a
l a s t s f r o m - t h e e n d o f M a r c h u n t i l t h e e n d
o f M a y , b u t d o e s n o t i n d i c a t e w h e t h e l " .
t h i s i s a p e r i o d o f r a i n s o r n o t .
I n L a k e B a r i n g o i t h a s b e e n s u g g e s t e d
t h a t a l t h o u g h s p a w n e r s w e r e c a u g h t i n a l l
m o n t h s , t h e p e r i o d s o f m a x i m u m s p a w n -
i n g a c t i v i t y w e r e f r o m J a n u a r y t o A p r U
a n d A u g u s t t o O c t o b e r . T h e p r o p o r t i o n o f
m a l e s i n t h e s a m p l e s d u r i n g t h e s e p e r i o d s
w e r e h i g h e r t h a n a t o t h e r t i m e s .
I
P a s t r J i n f a l l r e c o r d s s h o w t h a t t h e
m o n t h o f A u g u s t h a s a l w a y s b e e n t h e
w e t t e s t m o n t h o f t h e y e a r f o r t h e l a s t
s e v e n y e a r s . J a n u a r y m a r k e d t h e b e g i n n -
i n g o f t h e d r y m o n t h s . I t s e e m s t h e r e f o r e
t h a t b o t h t h e o n s e t o f h e a v y r a i n s i n
A u g u s t a n d t h e b e g i n n i n g i n J a n u a r y o f
t h e p r o l o n g e d d r y p e r i o d h a d t r i g g e r e d
o f f t h e p r o n o u n c e d s p a w n i n g r e s p o n s e
w i t h i n t h e T . n i l o t i c a p o p u l a t i o n .
L O W E ( 1 9 5 6 , 1 9 5 8 ) o b s e r v e d t h a t
s p a w n i n g m a l e s a n d b r o o d i n g f e m a l e s
g e n e r a l l y h a d e m p t y o r a l m o s t e m p t y
s t o m a c h s . I n B a r i n g o i t w a s n o t e d t h a t
t h e i n t e n s i t y o f f e e d i n g i n t h e T i l a p i a
p o p u l a t i o n w a s s i g n i f i c a n t l y l o w i n
A u g u s t a n d J a n u a r y ( e s p e c i a l l y i n t h e
s o u t h z o n e ) a s s h o w n b y t h e F u l l n e s s I n -
d e x a n d p e r c e n t a g e o f e m p t y s t o m a c h s .
B E V E R T O N a n d H O L T ( 1 9 5 7 ) a s s e r t
t h a t t h e m o s t i m p o r t a n t f a c t o r c a u s i n g
v a r i a t i o n i n g r o w t h o f f i s h i s i t s f o o d c o n -
s u m p t i o n t h e l o w l i m i t o f g r o w t h r a t e b e -
i n g d e t e r m i n e d b y a f o o d s u p p l y j u s t s u f -
f i c i e n t f o r m a i n t e n a n c e p u r p o s e s o n l y ;
a n d t h e u p p e r l i m i t a c h i e v e d w h e n t h e
f i s h i s e a t i n g t o f u l l c a p a c i t y .
F I S H ( 1 9 5 5 ) r e p o r t s t h a t T . n i l o t i c a
f e e d b o t h o n p l a n k t o n i c a n d b o t t o m
m a t e r i a l . B E N · T U V I A ( 1 9 5 9 ) r e p o r t s
t h a t t h e f o o d o f T . n i l o t i c a i n L a k e
T i b e r i a s i s c o m p o s e d o f p l a n k t o n . I n
e a r l i e r s u r v e y s W O R T H I N G T O N ( 1 9 2 9 .
1 9 3 2 ) r e p o r t e d t h a t t h e f o o d o f T . n i l o t i c a
i n t h e l a k e s o f C e n t r a l a n d E a s t A f r i c a
a l s o c o n s i s t s o f p l a n k t o n . L O W E ( 1 9 5 8 )
o b s e r v e d t h a t t h e T . n i l o t i c a s h e e x a m i n ·
e d w e r e f e e d i n g m a i n l y o n a l g a e , b u t t h e
t y p e v a t i , e d w i t h t h e d i f f e r e n t w a t e r
b o d i e s .
F I S H ( 1 9 5 1 , 1 9 . 5 5 ) a l l u d e d t o t h e f a c t
•
t h a t t h e g r o w t h o f T . n i l o t i c a i n t h e d i f -
f e r e n t w a t e r s d e p e n d e d n o t s o m u c h o n
t h e a v a i l a b i l i t y o f p l a n k t o n i c m a t e r i a l s
b u t m a i n l y o n t h e i r d i g e s t i b i l i t y a n d
u t i l i z a t i o n f o r g r o w t h . H e n o t e d t h a t
w h i l s t t h e g r e e n a n d b l u e a l g a e w e r e n o t
d i g e s t e d b y t h e T . n i l o t i c a , d i a t o m s w e r e
e a s i l y d i g e s t e d a n d t h e r e f o r e u t i l i z e d a s
g r o w t h e l e m e n t s . I n s i t u a t i o n s a s i n L a k e
R u d o l f w h e r e t h e b l u e g r e e n s a r e a b u n ·
d a n t a n d y e t f o r u n e x p l a i n e d
p h y s i o l o g i c a l r e a s o n s a r e d i g e s t e d b y t h e
T . n i l o t i c a , t h e f i s h g r o w w e l l ( F I S H
1 9 5 5 ) .
L O W E ( 1 9 5 8 ) n o t e d t h a t t h e s t u n t e d
g r o w t h o f T . n i l o t i c a i n B u h u k u l a g o o n ( L .
A l b e r t ) i s d u e m a i n l y t o t h e i n d i g e s t i b i l i ·
t y o f t h e m a i n f o o d s o u r c e , t h e b l u e g r e e n
a l g a e ( M i c r o c y s t i s ) i n t h a t w a t e r . I n L a k e
G e o r g e , T . n i l o t i c a g r o w - w e l l d u e t o t h e
f a c t t h a t t h e f i s h i s u t i l i z i n g m a i n l y , t h e
r i c h z o o b e n t h o s t p . s p i t e o f t h e p r e s e n c e o f
t h e b l u e g r e e n a l g a e i n t h e l a k e w a t e r .
I n L a k e B a r i n g o d e n s e b l o o m s o f t h e
b l u e g r e e n a l g a e M i c r o c y s t i c a e r u g i n o s a
r e g u l a r l y f o r m o n t h e l a k e , a q u a t i c
v e g e t a t i o n i s s p a r s e l y d i s t r i b u t e d a n d i n
m o s t a r e a s n o n - e x i s t e n t , t h e l a k e w a t e r i s
u n u s u a l l y t u r b i d ( t r a n s p a r e n c y o n l y 3 c m )
e p i p h y t i c d i a t o m s a r e s c a r c e , a n d a r e c e n t
l i m n o l o g i c a l s u r v e y ( C H A L E p e r s .
c o m m . ) i n d i c a t e t h a t t h e l a k e i s e x t r e m e l y
p o o r b o t h i n t h e d i v e r s i t y a n d r e l a t i v e
a b u n d a n c e
z o o b e n t h o s .
I t s e e n
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p h y t o p l a n k t
u t i l i s a b l e f O (
o p a c i t y o f t J
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t h e r u n t e d 1 1
p o p u l a t i o n i J
I t h a s b e l i
t h e r e e x i s t S t l
t h e b i o n o m i C I
t h e T . n i l o t i l
i n g o . F o r i n s
b e t t e r i n t h e
m e a n l e n g t h
w a s t h e h i g h E
i n f e c t i o n i n O O
l o w e s t i n t h E
t h e " c o n d i t i o ]
w e i g h t - l e n g t b
n o r t h z o n e .
I t i s s u g 8
i m p r o v e m e n t
w a t e r f r o m - t h
v e r y t u r b i d I I I
f a u n a , t o t h e
w i t h t r a c e s 0 :
a r e a s c o u l d b 4
O n t h e e c o l
L a k e B a r i n g c J
f r o m o t h e r l a
p a r i 8 0 n o n i n c :
t y . N o a t t e m ]
t h e p a t h o l o g i 4
t i o n i n t h e 7
b i o l o g i c a l b a s i
o n t h e e l i m i J :
d i v i d u a l s o r t t
o f t h e s e m e a l
t h e l o g i s a t i c a l
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~he lake water.
lse blooms of the
~ystic aeruginosa
Le lake, aquatic
listributed and in
I the lake water is
tarency only 3 cm)
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abundance of the zooplankton and
zoobenthos populations.
It seem therefore that the in-
digestibility of the available
phytoplankton, the paucity of other
utilisable food materials, and the extreme
opacity of the lake water resulting from
silted and suspended colloidal matter are
responsible more than anything else for
the runted nature of the Tilapia nilotica
population in Lake Bariii.go.
It has been shown that in some ways
there exist subtle locational differences in
the bionomics and population structure of
the T. nilotica population in Lake Bar-
ingo. For instance, the fish were feeding
better in the central and north zones, the
mean length ~f fish caught in the north
was the highest of all the zones, the mean
infection intensity by both parasites was
lowest in the north zone, and generally
the "condition" of the Tilapia in terms of
weight-length relationship was best in the
north zone.
It is suggested that the progressive
improvement in the quality of the lake
water from the shallow heavily silted and
very turbid south zone devoid of bottom
fauna, to the deep less silted north zone
with traces of zoobenthos in the littoral
areas could be the decisi.ve factor.
On the ecology of the parasite fauna of
Lake Baringo, no detailed observations
from other lakes are available for com·
parison on incidence and infection intensi-
ty. No attempt was made to determine
the pathological effects of their infesta-
tion in the T. nilotica population. The
biological basis for their control depends
on the elimination of the infected in-
dividuals or the intermediate hosts. Both
of these measures are impractical from
the logisatical point of view.
SUMMARY:
Lake Baringo was divided into 3
ecological zones and sampled between
August 1972 and August 1973 with
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multifilament gillnets of graded JIlesh
size from 51 to 178 mm in approximately
12.5 increments.
The size range of Tilapia nilotica of
both sexes caught was between 5 and 27
em (mode 16 cm) with a mean length of
16.07 cm. The majority of the fish caught
in the north zone were in the larger size
groups.
Except in the south zone, males were
dominl;lilt in the samples for most months
during the sampling period. The overall
percentage of male in the sampled popula-
tion was 55.3% for a total of 6,753 fish ex-
amined. The highest percentage of males
samples were recorded in the north zone
especially for the following months,
November (68.7%), January (68.3%) and
August (65.3%).
The smallest mature male and female
caught were 9 and 10 cm respectively. All
of the mature males and females had
mean length of 17.4 and 16.4~ respeC-
tively. The males mature at a larger size
than the females.
MorEf spawning activity was noted in
the south zone, and in all zones the month
of January recorded the highest percen-
tage of spawners. It is thought that the
periods of maximum spawning in the lake
were August to October and January to
April.
The males are larger than t.he females,
and the mean length and weight for
Tilapia in the north zone are significantly
higher than the corresponding values for
the other two zon~s. It is estimated that
the Tilapia attains a size of 16-17 em in
its fourth year of life.
The lowest Fullness Index was record-
ed in the south zone. The Tilapia seemed
to be feeding in the central zone, but on
the whole the intensity of feeding was
markedly reduced in the month of
January.
Two types of endoparasites were
isolated from the Tilapia. A trematode
metacercaria of the genus'Clinostomum
Leidy, 1856 encysted in the pharyngeal
, ' . . . ~
2 0 3 O K O R I E O . O K O R I E
r e g i o n , a n d . a n e m a t o d e a n l a r v a e o f t h e
g e n u s C o n t r a c c u c u m f r o m t h e p e r i c a r d i a l
c a v i t y . F o r b o t h p a r a s i t e s t h e i n t e n s i t y o f
i n f e c t i o n w a s l o w e s t i n t h e n o r t h z o n e ,
a n d s i g n i f i c a n t l y l o w i n c i d e n c e o f i n f e c -
t i o n a n d p a r a s i t e i n t e n s i t y w e r e r e c o r d e d
d u r i n g t h e m o n t h o f M a y .
T h e r e a s o n s f o r t h e r u n t e d n a t u r e o f
t h e L a k e B a r i n g o T . n i l o t i c a p o p u l a t i o n
a r e g i v e n a s t h e i n d i g e s t i b i l i t y o f t h e
a v a i l a b l e p h y p l a n k t o n , t h e p a u c i t y o f
o t h e r u t i l i s a b l e f o o d m a t e r i a l
( z o o p l a n k t o n a n d z o o b e n t h o s ) a n d t h e e x -
t r e m e o p a c i t y o f t h e l a k e w a t e r r e s u l t i n g
f r o m s i l t e d a n d s u s p e n d e d c o l l o i d a l p a r -
t i c l e s .
A C K N O W L E D G E M E N T S :
I w i s h t o e x p r e s s m y a p p r e c i a t i o n f o r
t h e c o o p e r a t i o n o f t h e D i r e c t o r , M r . N .
O d e r o a n d s t a f f o f t h e K e n y a F i s h e r i e s
D e p a r t m e n t . I n p a r t i c u l a r m y v e r y p r o -
f o u n d g r a t i t u d e t o g o t o t h e F i s h e r i e s
s t a f f a t t h e L a k e B a r i n g o s t a t i o n ,
e s p e c i a l l y t h e F i s h e r i e s A s s i s t a n t M r .
J o e l K o s k e f o r h i s d i l i g e n c e a n d v a l u a b l e
a s s i s t a n c e d u r i n g t h e c o l l e c t i o n o f t h e
f i e l d d a t a . I g r a t e f u l l y a c k n o w l e d g e t h e
a s s i s t a n c e m a n i f e s t e d i n v a r i o u s w a y s o f
M e s s r s . A . S . O b u r u , A s s i s t a n t D i r e c t o r
o f F i s h e r i e s , K e n y a ; B e n W a n j a l a ,
R e s e a r c h O f f i c e r i n C h a r g e , E A F F R O
S u b - s t a t i o n , K i s u m u , K e n y a ; F l a m i n i o
M o i n i , L a b o r a t o r y A s s i s t a n t E A F F R O ,
J i n j a a n d G e o r g e N . W a i s w a a l s o o f t h e
E A F F R O J i n j a L a b o r a t o r y . M y t h a n k s
a r e a l s o d u e t o I l ) y c o l l e a g u e s , t h e D i r e c -
t o r a n d s t a f f o f E A F F R O , J i n j a f o r t h e i r
m o r a l a n d p h y s i c a l s u p p o r t . L a s t , b u t n o t
l e a s t , I a m p a r t i c u l a r l y i n d e b t e d t o D r . L .
F . K h a l i l o f t h e C o m m o n w e a l t h I n s t i t u t e
o f H e l m i n t h o l o g y , S t . A l b a n s , E n g l a n d
f o r i d e n t i f y i n g t h e e n d o p a r a s i t e s .
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TABLE 1: The monthly mean lengths (em) of Tilapia nilotica caught in Lake Baringo
•
SOUTH ZONE CENTRAL ZONE CENTRAL ZONE NORTH ZONE
MALE FEMALE MALE FEMALE MALE FEMALE
No. of mean No. of mean No. of mean No. of mean No. of mean No. of mean
Date fish length fish length fish length fish length fish length mean length
1972 Aug. 103 15.4 67 15.4 199 16.6 125 15.6 141 17.7 75 16.4
Sept. 223 16.1 261 15.6 306 16.3 225 16.1 493 17.0 347 16.2
Oct. 117 16.5 94 16.4 139 16.5 106 16.1 143 16.6 145 16.3
Nov. 56 17.5 65 15.6 302 15.3 192 15.0 320 16.3 146 16.2
Dec. 130 14.8 90 15.1 - - - - 75 16.7 59 15.7
1973 Jan. 26 14.8 22 15.7 25 15.7 12 15.2 28 17.6 13 16.3
Feb. - - - - - - - - 41 15.2 33 15.0
Mar. 50 15.6 70 15.3 - - - - 28 15.6 36 14.5
Apr. - - - - - - - - 28 20.7 14 18.3
May 56 17.1 50 16.2 51 14.5 86 14.4 38 15.8 40 15.7
Jun. - - - - - - - - - - - -
July 114 15.6" 127 15.5 41 16.1 53 15.3 105 15.9 74 15.5
Aug. 53 21.4 52 17.0 78 16.5 61 15.7 148 16.3 130 15.9
Totals 928 16.2 898 15.7 1141 16.0 860 15.5 1586 16.7 1112 16.03
N
o
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(TABLE 2: The monthly percentage of male Tilapia nilotica from different zones of Lake Baringo
DATE SOUTH ZONE CENTRAL ZON!? NORTH ZONE ALL ZONES COMBINED
Total no. % Total no. % Total no. % Total no. %
sampled males sampled males sampled males sampled males
1972 Aug. 411 55.0 324 61.4 216 65.3 951 59.5
Sept. 474 47.0 531 57.6 840 58.7 1845 55.4
Oct. 211 55.4 245 56.7 288 49.7 744 53.6
Nov. 121 46.3 494 6I.i 466 68.7 1081 62.7
Dec. 220 40.9 - - 134 56.0 354 46.6
1973 Jan. 48 45.8 37 67.6 41 68.3 126 59.5
Feb. - - - - 74 55.4 74 55.4
Mar: 120 41.6 - - 62 41,9 182 41.7
Apr. - - - - 42 66.7 42 66.7
May 106 52.8 137 37.2 78 • 48.7 321 45.2
June
July 241 47.3 94 43.6 179 58.6 514 50.6
Aug. 105 50.5 139 56.1 278 53.2 522 53.4
Totals 2057 49.0 2001 57.0 2698 58.8 6756 55.3
t...:l
o
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•TABLE 3:'Numbers of Tilapia nilotica in the "Adult phase" (IV + V + VI + VII) for the different zones of
Lake Baringo
Zones Sex Total nos of fish Nos. in "Ad~lt" % in "Adult"
sampled phase phase
South male 1007 345 34.3
female 1050 330 31.4
Central male 1141 345 30.2
female 860 214 24.9
North male 1586 544 34.3
--L.
female 1112 259 23.2
All zones male 3734 1234 33.0
combined female 3022 803 26.5
~~~ - ...',.....,.----:--:-,:-::~- :&.- .. ~-"~~,-- -,~•.- "'--~.~, :5t5±*:-~ S2lL1t __:_. ~--,~_-",
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TABLE 4: The monthly variation in the proportion of Tilapia niLOti.ca of both sexes with spawning and
"spent" gonads in the South zone.
VI VII VI VII
Year and Months Total no of (spawning) (spent) Year and Months Total no of (spawning) (spent)
males sampled no % no % females sampled no % no %
August 1972 226 7 7 5 2.2 August 1972 185 5 2.7 24 13.0
September 1972 223 21 9.4 1 0.4 September 1972 251 26 10.3 0 0
October 1972 117 11 9.4 0 0 Detober 1972 94 4 4.3 0 0
November 1972 56 4 7.2 0 0 November 1972 65 8 12.3 0 0
December 1972 90 0 0 0 0 December 1972 130 1 0.8 0 0
January 1973 22 3 13.6 0 0 January 1973 26 8 30.8 4 15.4
February 1973 - - - - - February 1973 - - - - -
March 1973 50 1 2.0 0 0 March 1973 70 3 4.3 2 2.8
April 1973 - - - - - April 1973 - - - - -
May 1973 .56 1 1.8 0 0 May 1973 50 0 0 0 0
June 1973 - - - - - June 1973 - - - - -
July 1973 114 10 8.8 1 0.9 July 1973 121 9 7.1 20 15.7
August 1973 53 2 0 0 0 August 1973 52 9 9.6 17 32.7
TOTALS 1007 60 6.0 7 0.7 TOTALS 1050 69 6.6 67 6.4
TABLE 6: The monthly variation in the proportion of Til4pilJ nilotica of both ileUS with spawning and
"lp8Dt" IODAcla in the Central lODe of Lab BariDgo
•
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VI VII VI VII
Year and Months Total no of (spawningl (spentl Year and Months Total no of (spawningl (spentl
males sampled no % no % females sampled no % no %
~upat 1972 199 24 12.1 6 3.0 August 1972 126 8 6.4 2 1.6
eptealber 1972 306 6 1.6 0 0 September'1972 226 4 1.8 1 0.4
tctober 1972 139 0 O. 0 0 October 1972 106 12 11.3 0 0
rovember 1972 302 0 O. 0 0 NOVIIIDber 1972 192 2 1.0 0 0
lec:ember 1972 - - - - - December 1972 - - - - -
anuary 1973 26 4 16.0 0 0 January 1973 12 3 25.0 2 16.7
'ebruary 1973 - - - - - February 1973 - - - - -
larch 1973
- - - - -
March 1973 - - - - -
.pril 1973
- - - - -
April 1973 - - - - -
lay 1973 61 0 O. 0 May 1973 86 2 2.3 0 0
une 1973 - - - - - June 1973 - - - - -
uly 1973 41 0 0 0 0 July 1973 63 0 0 6 00
,ugust 1973 78 2 2.6 0 0 August 1973 61 10 16.4 14 22.9
TOTALS 1141 36 3.1 6 0.6 TOTALS 860 41 4.8 19 2.2
J
J
J
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VI VII VI VII
Year and Months Total no of (spawning) (spent) Year and Months Total no of (spawning' (spent)
males sampled no 0/0 no % females sampled no 0/0 no %
1st 1972 141 8 5.7 4 2.8 August 1972 75 0 0 3 4.0
Imber 1972 493 24 4.9 0 0 September 1972 347 15 4.3 2 0.6
l>er 1972 143 1 0.7 0 0 October 1972 145 3 2.1 0 0
mber 1972 320 2 0.6 0 0 November 1972 146 2 1.4 2 0.7
mber 1972 75 0 0 0 0 December 1972 59 0 0 0 0
ary 1973 28 6 21.4 2 7.1 January 1973 13 2 15.4 0 0
~ary 1973 41 1 2.4 0 0 February 1973 33 3 9.1 0 0
h 1973 26 0 0 0 0 March 1973 36 2 5.5 0 0
1973 28 0 0 0 0 April 1973 14 0 0 0 0
1973 38 1 2.6 0 0 May 1973 40 0 0 0 0
1973 - - - - - June 1973 - - - - -
1973 105 1 0.9 0 0 July 1973 74 4 5.4 11 14.9
_~18t 1973 148 4 2.7 0 0 August 1973 • 130 4 3.1 31 23.8
--
TOTALS 1580 48 3.0 '6 0.4 TOTALS 1112 35 3.1 4~ 4.3
--
~
TABLE 6: The monthly variation in the proportion of Tilapia nilotica of both sexes with spawning and
"spent" gonads in the North of Lake Baringo.
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TABLE 7: The monthly variation in the proportion of Tilapi4 nilotica of both sexes with epawning ad
"spent" gonads of aU the zones combined of Lake Baringo
•
---._--
VI VII VI VII
YeQf and Months Total no of (spawningl (spentl Year ad Months Total no of (epawning) (spent)
males lNUDpled no % no % females lNUDplecl no % no %
.\ugust 1972 556 39 6.9 15 2.6 August 1972 385 13 3.4 29 7.5
September 1972 1022 50 4.9 1 0.1 September 1972 823 45 5.6 3 0.4
October 1972 399 12 3.0 0 0 October 1972 345 19 5.6 0 0
November 1972 678 6 0.9 0 0 November 1972 403 12 3.0 1 0.2
December 1972 165 0 0 CI 0 December 1972 189 1 0.6 0 0
January 1973 75 13 17.4 2 2.6 January 1973 61 13 26.6 6 11.8
February 1973 41 1 2.4 0 0 February 1973 33 3 9.1 0 0
March 1973 76 1 1.3 0 0 Marolt 1973 106 I) 4.9 2 1.9
April 1973 28 0 0 0 0 April 1973 14 0 0 0 0
May 1973 145 2 1.4 0 0 May 1973 176 2 1.l 0 0
June 1973 - - - - - June 1973 - - - - -
July 1973 260 11 4.2 1 0.4 July 1973 254 13 5.1 31 12.2
August 1973 279 8 2.9 0 0 August 1973 24Z 19 7.9 62 25.5
TOTALS 3734 143 3.8 19 0.5 TOTALS 3002 146 4.8 134 4.4
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T a b l e 8 . T h e m e a n l e n g t h s o f T i l a p i 4 n i l o t i c a f o r t h e d i f f e r e n t z o n e s ( c a l c u l a t e d f r o m g r o u p e d d a t a ) - L a k e
B a r i n g o
Z o n e
M~s
F e m a l e s
M e a n
9 5 %
M e a n
9 5 %
N o s w n g t h c o n f i d e n c e N o s . w n g t h
c o n f i c h n c e
, ' e m }
l i m i t s
( e m )
l i m i t s
A U z o n e s
3 8 2 6 1 6 . 2 3 1 6 . 1 5 3 0 2 7 1 5 . 6 6
1 5 . 5 8
c o m b i n e d
1 6 . 2 3 1 5 . 7 5
S o u t h 1 0 9 3
1 5 . 7 3
1 5 . 5 6
1 0 5 3 1 5 . 4 0
1 5 . 2 5
1 5 . 9 1 1 5 . 5 5
C e n t r a l
1 1 4 1 1 6 . 0 4 1 5 . 9 0 8 6 0 1 5 . 5 1
1 5 . 3 6
1 6 . 1 8 1 5 . 6 7
N o r t h
1 6 9 2 1 6 . 7 1
1 6 . 5 8
1 1 1 4 1 6 . 0 3 1 5 . 8 9
1 6 . 8 3 1 6 . 1 7
T a b l e 9 . T h e m e a n w e i g h t s o f T i ] Q p i 4 n i l o t i e a f o r t h e d i f f e r e n t z o n e s ( c a t c u l a t e d f r o m g r o u p d a t a l
Z o n e s M~s
F e m a l e s
M e a n 9 5 % M e a n 9 5 %
N o • . w e i g h t s c o n f i d e n c e
N o s .
w e i g h t s c o n f i d e n c e
( 6 )
l i m i t s
( g )
l i m i t s
A U z o n e . 3 6 1 1
1 6 0 . 3 0
1 6 0 . 0 8 2 9 1 4 1 4 1 . 5 2 1 4 1 . 3 4
1 6 0 . 5 2
1 4 1 . 7 1
S o u t h ·
8 8 4
1 5 7 . 8 4 1 6 6 . 1 3
9 4 2 1 3 9 . 2 3
1 3 8 . 6 3
1 6 9 . 6 6
1 3 9 . 8 3
C e n t r a l
1 1 4 1
1 6 2 . 0 6 1 6 1 . 1 5
8 6 0 1 3 6 . 0 9 1 3 5 . 0 6
1 6 2 . 9 6 1 3 7 . 1 2
N o r t h
1 5 8 6
1 6 7 . 5 9 1 6 6 . 4 8
1 1 1 2 1 4 7 . 7 0
1 4 6 . 6 2
1 6 8 . 7 1 1 4 8 . 7 8
T a b l e 1 0 . T h e m e a n w e i a h t s o f m a l e T . n i l o t i e a i n d i f f e r e n t s i z e g r o u p s - L a k e B a r i n g o .
N o r t h z o n e
C e n t r a l Z O M
S o u t h ; e o n e A l l ; e o n e s c o m b i n e d
S i z e g r o u p N o s . w t s . N o s . w t s . N o s .
w t s . N o s . w t s .
( g )
( g ) ( g ) ( g )
6 . 6
2
1 2 . 0
-
-
- -
2
1 2 . 0
6 . 6 2
7 . 0
-
-
-
- 2
7 . 0
7 . 6 8 1 4 . 0
3 2 0 . 0 8
1 5 . 6
1 9 1 5 . 6
' 8 . 6
2 6
2 0 . 8 1 6 2 1 . 9
' 2 6
2 1 . 1
6 6
2 1 . 2
9 . 6 9 3 4 . 3 3 2 8 . 0 9
3 4 . 2 2 1 3 3 . 3
1 0 . 6 1 1
4 1 . 4
2 2
4 2 . 4 1 4
4 8 . 6
4 7
4 4 . 0
1 1 . 6 1 3
5 7 . 7
2 9 6 5 . 7
3 2 5 6 . 9 7 4 5 6 . 6
1 2 . 6
4 6
7 0 . 9 4 1 7 9 . 3 3 3
7 6 . 6 1 2 0 7 5 . 3
1 3 . 6
1 0 3 8 4 . 2 1 0 1 9 3 . 0
7 2 9 0 . 4
2 7 6 8 9 . 0
1 4 . 6 1 1 0
1 0 9 . 6 1 3 3 1 1 2 : 1
8 2
1 1 4 . 7 3 2 5 1 1 1 . 9
1 6 . 5 1 6 0
1 3 6 . 9 1 5 1
1 3 5 . 5 1 0 : r
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7 . 5
1 ' 1 . 5
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1 1 . 5
1 2 . 5
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1 5 . 5
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1 7 . 5
1 8 . 5
1 9 . 3
2 0 . 5
2 1 . 5
2 2 . 5
2 3 . 5
2 4 . 5
2 5 . 5
2 6 . 5
2 7 . 5
T a b l e 1 2 . L e n g t h
Z o l l e R
- . . _ . . _ - -
A l l z o n e s c o m b i n l
S o u t h z o n e
C e n t r a l r o n e
i N o r t h z o n e
Table 11. The mean weights of female T. nilotica in different size groups - Lake Baringo.
.."i
log W = -0.6117 +2.250 log L
log W = -0.7702 +2.375 log L
log W = -0.7336 +2.391 log L
log W = -0.9631 +2.539 log L
Females
log W = -0.8227 +2.404 log L
log W = -0.7045 +2.311 log L
log W = -1.1982 +2.781 log L
log W = -1.1024 +2.669 log L
Males
North ;cone Central ;cone South ;cone All ;cones combined
Size group Nos. wts. Nos. wts. Nos. wts. Nos. wts.
. --------
(g) (g) (g) (g)
5.5 1 15.0 1 15.0
6.5 2 17.0 2 17.0
7.5 9 17.2 6 21.5 3 16.7 18 18.5
8.& 8 18.0 6 22.0 10 21.0 24 20.2
9.5 5 30.8 5 46.1' 11 31.4 21 34.9
10.5 8 46.0 19 44.7 15 55.7 42 48.9
11.5 25 56.8 24 52.6 16 56.5 65 55.2
12.5 43 73.6 42 73.3 45 77.5 130 74.8
13.5 94 88.8 109 90.6 126 93.3 329 91.1
14.5 132 109.9 104 108.1 117 111.3 353 109.8
15.5 163 130.6 140 132.6 143 132.6 446 131.9
16.5 133 153.3 17·; 155.7 158 151.4 465 153.5
17.5 233 181.1 137 176.2 165 176.6 535 178.4
18.5 124 212.2 61 205.3 88 207.5 273 209.1
19.3 58 222.7 20 223.0 35 228.1 113 224.4
20.5 16 243.3 11 250.4 6 190.7 33 236.1
21.5 6 273.3 2 350.0 8 292.5
22.5 1 140.0 2 280.0 3 233.3
23.5 1 180.0 1 180.0
24.5
25.5
26.5
27.5 400.0 400.0
•
212
Zone.•
- -
All zones combined
South zone
Central zone
North zone
Table 12. Length weight Relationship for Tilapia nilotica from the different zones in L. Baringo.
215
370
146.62
148.78
135.06
137.12
141.34
141.71
138.63
139.83
96%
confidence
limits
15.36
15.67
15.25
15.55
96%
confidence
limits
15.58
15.75
15.89
16.17
2 12.0
2 7.0
19 15.6
66 21.2
21 33.3
47 44.0
74 56.6
120 75.3
276 89.0
325 111.9
414 135.7
437 155.3
809 198.3
637 211.4
272 236.9
57 237.7
10 200.9
2 170
group data)
All ;cones combined
Nos. wts.
(g)
ngo.
1S
Ilped datal - Lake
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Table 13. Monthly variation in Fullness of Index and percentage of Empty Stomachs of Tilapia nilotica in
the different zones of Lake Baringo.
SOUTH ZONE CENTRAL ZONE NORTH ZONE
Date No. of Fullness % No. of Fullness % No. of Fullness %
stomachs Index Empty stomachs Index Empty stomachs Index Empty
examined stomachs examined stomachs examined stomachs
1972 Aug. 291 1.7 42.6 324 3.2 7.4 216 2.4 21.7
Sept. 474 2.3 20.0 530 2.3 13.8 840 2.1 15.4
Oct. 193 2.4 19.7 245 2.4 11.0 288 2.2 25.0
Nov. 121 1.7 31.4 492 2.1 17.3 464 2.6 18.~
Dec. 220 1.5 42.3 - -- - 41 2.1 17.1
1973 Jan. 48 1,1 52.1 37 1.6 29.7 134 2.5 21.6
Feb. - - - - - - 68 2.2 0
Mar. 60 2.8 1.7 - - - 42 3.0 0
April
- - - - - -
41 1.0 34.1
May 104 1.9 34.6 137 2.4 25.5 78 2.0 44.9
June
July 238 2.6 8.8 94 2.5 27.7 179 2.6 7.8
Aug. 223 1.9 31.4 139 2.6 9.3 • 274 2.5 1.8
TOTALS 1972 2.06 -27.4 1998 2.4 14.7 2665 2.3 16.4
~
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Table 14. Clinostomum sp. Monthly Incidence and Intensity of i"fection (Average number of parasites per
infected fish) in the different wnes of Lake Baringo.
--- --_._--_.._-
SOUTH ZONE CENTRAL ZONE NORTH ZONE
Date Total no. of % Infection Parasite Total no. of % Infection Parasite Total no. of % Infection Parasite
of fish (Incidence) Intensity fish Intensity fish Intensity
-----
1972 Aug. 441 44.5 3.1 324 49.4 3.6 216 47.7 3.4
Sept. 476 40.1 3.0 531 38.8 3.1 840 38.3 3.1
Oct. 211 42.1 2.3 245 40.0 2.4 288 54.9 2.9
Nov. 121 24.0 2.7 494 35.6 1.9 466 36.8 2.7
Dec. 220 53.2 2.5 - - - 134 53.7 3.5
1973 Jan. 48 27.1 3.2 37 56.8 4.9 41 39.0 3.6-
Feb. -
- - - - - 74 39.2 1.9
Mar. 120 43.3 2.2 - - - 60 40.0 2.2
April - - - - - - 42 30.9 1.6
May 106 23.6 1.6 137 34.3 2.2 78 21.8 3.8
June
July 241 66.0 2.2 94 59.6 1.8 179 89.4 1.8
Aug. 105 50.5 3.1 139 65.5 2.1 278 78.7 1.2
TOTALS 2059 44.2 2.6 2001 42.7 2.6 2696 48.4 2.5.
~:l!: C".
-",",,~':""-'::_-------:::~-"-'-~~~-~~;r===-~:-==:~-~ ; -_·~{t~Z=~ii·,~:'-=f~=:~':~~-:r '.- -~~
Table 15. ClillO,tomum Ip. Incidence and fish size in Lake Buingo.
N
~
01
_~,;'-~C::j§;i,- -,;.... ~- ,1"
"
% Incidence
25.0
14.7
20.0
48.7
59.7
43.2
43.6
39.0
47.0
49.9
49.8
49.3
48.2
51.9
42.2
44,4
• 26.0
67.1
60.0
1
5
16
19
40
60
109
236
314
429
485
668
439
200
38
8
2
4
1
Nos of fish infected
4
34
80
39
90
139
250
605
668
860
973
1345
910
385
90
18
8
7
2
Total DOS, of fish
6.~
7.5
8.5
9.5
10.5
11.5
12.5
13.5
14.5
15.5
16.5
17.5
18.5
19.5
20.5
21.5
22.5
23.5
24.~
Length lfOuP (em)
•Table 16. CGlltraeMcum &p. Monthly Incidence and Intensity of infection (Average number of parasites per
infected fish) in the different zones of Lake Baringo.
. SOUTH ZONE CENTRAL ZONE NORTH ZONE
Date Total no. of' % Infection ParaSite Total no. of % Infection Parasite Total no. of % Infection Parasite
of fish (Incidence) Intensity fish Intensity fish Intensity
1972 Aug. 411 79.6 4.7 324 75.0 4.9 216 70.4 4.2
Sept. 476 69.3 4.8 531 72.9 4.7 840 73.4 5.0
Oct. 211 74.9 5.5 245 72.0 4.7 288 74.3 .4.3
Nov. 121 74.4 6.0 494 76.3· 4.4 466 67.8 4.8
DeC. 220 74.1 6.1 - - - 134 77.6 3.5
1973 Jan. 48 79.2 5.6 37 73.0 6.7 41 63.4 4.8
Feb.
- - - - - - 74 71.6 4.5
Mat. 120 70.0 4.9 - - - 60 66.7 4.8
April - - - - - - 42 78.6 5.5
May 106 58.5 3.5 137 67.9 3.7 78 57.8 3.3
June
July 241 67.6 4.4 94 68.1 3.4 179 72.2 3.8
Aug. 105 60.0 4.8 139 68.3 4.0 278 68.3 3.8
TOTALS 2059 70.0 5.0 2001 73.1 4.5 2696 71.2 4.5
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